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WHAT IS CLAIMED IS: 



1 . An isolated polynucleotide sequence, which encodes a polypeptide having the 



amino acid sequence of SEQ ID NO. 2. 

2. The isolated polynucleotide sequence of Claim 1, wherein said polypeptide 
sequence has MetD transcription regulator activity. 

3. A vector comprising the isolated polynucleotide sequence of Claim 1 . 

4. A host cell comprising the isolated polynucleotide sequence of Claim 1 . 

5. The host cell of Claim 4, which is a Coryneform bacterium. 

6. The host cell of Claim 4, which is a Coryneform bacterium selected from the 
group consisting of Corynebacterium glutamicum, Corynebacterium acetoglutamicum, 
Corynebacterium acetoacidophilum, Corynebacterium melassecola, Corynebacterium 
thermoaminogenes, Brevibacterium flavum, Brevibacterium lactofermentum, and 
Brevibacterium divaricatum. 

7. A method for detecting polynucleotides with at least 70% homology to the 
polynucleotide of Claim 1, comprising contacting a polynucleotide sample with a 
polynucleotide comprising at least 15 consecutive nucleotides of the polynucleotide sequence 
of Claim 1, or at least 15 consecutive nucleotides of the complement thereof. 

8. A method for producing polynucleotides with at least 70% homology to the 
polynucleotide of Claim 1, comprising contacting a polynucleotide sample with a 
polynucleotide comprising at least 15 consecutive nucleotides of the polynucleotide sequence 
of Claim 1, or at least 15 consecutive nucleotides of the complement thereof. 

9. A process for screening for polynucleotide sequences, which encode a polypeptide 
having MetD transcription regulator activity comprising 

(a) hybridizing the isolated polynucleotide to Claim 1 to a polynucleotide sample 
to be screened; 
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(b) expressing the polynucleotide to produce a polypeptide; 

(c) detecting the presence or absence of MetD transcription regulator activity of 
the polypeptide. 

10. The process according to Claim 9, wherein said hybridizing is performed with 
arrays, micro arrays, DNA chips, or combinations thereof. 

11. A method for making MetD transcription regulator polypeptide, comprising 

(a) culturing the host cell of Claim 4 for a duration of time under conditions 
suitable for expression of MetD transcription regulator polypeptide; and 

(b) collecting the MetD transcription regulator polypeptide. 

12. An isolated polynucleotide, which comprises SEQ ID NO. 1. 

13. An isolated polynucleotide, which is complementary to the polynucleotide of 
Claim 12. 

14. An isolated polynucleotide, which is at least 70% identical to the polynucleotide 
of Claim 12. 

15. An isolated polynucleotide, which is at least 80% identical to the polynucleotide 
of Claim 12. 

16. An isolated polynucleotide, which is at least 90% identical to the polynucleotide 
of Claim 12. 

17. An isolated polynucleotide, which comprises at least 15 consecutive nucleotides 
of the polynucleotide of Claim 12. 

18. An isolated polynucleotide, which hybridizes to the polynucleotide of Claim 12. 

19. The isolated polynucleotide of Claim 12, which encodes a polypeptide having 
MetD transcription regulator activity. 



• c • e 

20. A vector comprising the isolated polynucleotide of Claim 12. 

21 . A host cell comprising the isolated polynucleotide of Claim 12. 

22. The host cell of Claim 21, which is a Coryneform bacterium. 

23. The host cell of Claim 21, which is a Coryneform bacterium selected from the 
group consisting of Corynebacterium glutamicum, Corynebacterium acetoglutamicum, 
Corynebacterium acetoacidophilum, Corynebacterium melassecola, Corynebacterium 
thermoaminogenes, Brevibacterium flavum, Brevibacterium lactofermentum, and 
Brevibacterium divaricatum. 

24. A process for screening for polynucleotide sequences, which encode a 
polypeptide having MetD transcription regulator activity comprising 

(a) hybridizing the isolated polynucleotide to Claim 1 1 to a polynucleotide 

sample to be screened; 

(b) expressing the polynucleotide to produce a polypeptide; 

(c) detecting the presence or absence of MetD transcription regulator activity of 
the polypeptide. 

25. A method for detecting polynucleotides with at least 70% homology to the 
polynucleotide of Claim 12, comprising contacting a polynucleotide sample with a 
polynucleotide comprising at least 15 consecutive nucleotides of the polynucleotide sequence 
of Claim 12, or at least 15 consecutive nucleotides of the complement thereof. 

26. A method for producing polynucleotides with at least 70% homology to the 
polynucleotide of Claim 12, comprising contacting a polynucleotide sample with a 
polynucleotide comprising at least 15 consecutive nucleotides of the polynucleotide sequence 
of Claim 12, or at least 15 consecutive nucleotides of the complement thereof. 

27. A method for making MetD transcription regulator polypeptide, comprising 

(a) culturing the host cell of Claim 21 for a duration of time under conditions 
suitable for expression of MetD transcription regulator polypeptide; and 

(b) collecting the MetD transcription regulator polypeptide. 
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28. A Coryneform bacterium, which comprises attenuated expression of the metD 

gene. 

29. The Coryneform bacterium of Claim 28, wherein the metD gene comprises the 
polynucleotide sequence of SEQ ID NO. 1. 

30. Corynebacterium glutamicum strain ATCC13032delta/ne£D . 

31. Escherichia coli DH5amcr/pK18mobsacBme*Z) del. 

32. A process for producing L-amino acids comprising culturing a bacterial cell in a 
medium suitable for producing L-amino acids, wherein the bacterial cell comprises attenuated 
expression of the metD gene. 

33. The process of claim 32, wherein said bacterial cell is a Coryneform bacterium. 

34. The process of claim 33, wherein the bacterial cell is a Coryneform bacterium 
from the group consisting of Corynebacterium glutamicum, Corynebacterium 
acetoglutamicum, Corynebacterium acetoacidophilum, Corynebacterium melassecola, 
Corynebacterium thermoaminogenes, Brevibacterium flavum, Brevibacterium 
lactofermentum, and Brevibacterium divaricatum. 

35. The process of Claim 32, wherein the metD gene comprises the polynucleotide 
sequence of SEQ ID NO. 1 . 

36. The process of Claim 32, wherein the L-amino acid is L-methionine. 

37. The process of Claim 32, wherein the bacteria further comprises at least one gene 
whose expression is enhanced, wherein the gene is selected from the group consisting of the 
gap, tpUpgK zwfpyc, lysC, horn, metA, metB 9 aecD, metY, and glyA. 

38. The process of Claim 32, wherein the bacteria further comprises at least one gene 



whose expression is attenuated, wherein the gene is selected from the group consisting of the 
pck,pgi,poxB, thrB, thrC, metK, and ddh. 

39. The process of Claim 32, wherein the bacterial cell is Corynebacterium 
glutamicum strain ATCC13032delta/wetf) . 

5 

40. An isolated polypeptide comprising the sequence of SEQ ID NO. 2. 

41 . An isolated polypeptide comprising an amino acid sequence, which is at least 
70% identical to the peptide of Claim 40. 

10 

42. A process for the preparation of an animal food additive, comprising 

a) culturing at least one L-methionine-producing microorganism in a 
fermentation medium; 

b) removing water from the fermentation medium; 

15 c) removing from 0 to 100 wt.% of the biomass from the fermentation medium 

formed during the culturing; and 

d) drying the fermentation medium. 

43. The process according to Claim 42, wherein the at least one microorganism 
comprises genes of the biosynthesis pathway of L-methionine are that are enhanced. 

2 o 44. The process according to Claim 42, wherein the at least one microorganism 

comprises genes of the biosynthesis pathway of L-methionine are that are attenuated. 

45. The process according to Claim 42, wherein the at least one microorganism 

comprises a polynucleotide which encodes an metD gene, wherein the metD gene is 
attenuated. 

25 46. The process according to Claim 42, wherein the at least one microorganism is 

Corynebacterium glutamicum, 

47. The process according to Claim 42, wherein the at least one microorganism is 



Corynebacterium glutamicum strain ATCC13032delta/we*Z> . 

48. The process according to Claim 42, further comprising at least one of the 
following steps: 

e) adding at least one organic substance selected from the group consisting of L- 
methionine and D-methionine to the fermentation medium ; 

f) adding at least one auxiliary substance selected from the group consisting of 
silicas, silicates, stearates, grits, and bran to the fermentation medium; or 

g) converting the fermentation medium obtained from at least one step selected from 
the group consisting a), b), c), d), e), and f) into an animal food additive. 

49. The process according to Claim 48, wherein the converting is performed by 
coating the fermentation medium with at least one film-forming agent. 

50. An animal food additive made by the process according to Claim 49, wherein the 
animal food additive is stable in the stomach of an animal. 

51. An animal food additive made by the process according to Claim 49, wherein the 
animal food additive is stable in the rumen of an animal. 

52. An animal food additive made by the process according to Claim 49, wherein the 
at least one film-forming agent is selected from the group consisting of metal carbonates, 
silicas, silicates, alginates, stearates, starches, gums, and cellulose ethers. 

53. An animal food additive made by the process according to Claim 42, wherein the 
food additive comprises at most 5 wt% of water. 

54. An animal food additive made by the process according to Claim 42, wherein the 
food additive comprises at most 2 wt % of water. 



55. An animal food additive made by the process according to Claim 42, wherein the 
food additive comprises from 1 wt.% to 80 wt.% L-methionine, D-methionine, D,L 
methionine, or a mixture thereof based on the dry weight of the animal feedstuffs additive; 
and from 1 to 40 wt.% L-lysine, D-lysine, D,L-lysine, or a mixture thereof based on the dry 
5 weight of the animal feedstuffs additive. 
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ABSTRACT 

The invention relates to polynucleotides comprising polynucleotide sequences 
corresponding to the metD gene and parts thereof that encode polypeptide sequences and 
5 parts thereof possessing varying degrees of MetD transcription regulator activity, methods 

for preparation of L-amino acids, and methods of screening and amplifying polynucleotides 
encoding polypeptide sequences which comprise varying degrees of MetD transcription 
regulator activity. Further, the invention relates to animal food additives based on 
fermentation liquor and containing L-methionine, and to the preparation of such additive. 
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Figure 1 : Map of the plasmid pK18mobsacBmetDdel 
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CLAIMS: 



1 . A replicatable nucleic acid originating from corynebacteria and coding for an 
aspartokinase, wherein the amino acid sequence of the aspartokinase is SEQ ID NO: 2 
in which the L-serine in position 301 is replaced by a different proteogenic amino acid. 

2. The replicatable nucleic acid of Claim 1, wherein the amino acid in position 
301 is L-phenylalanine. 

3. The replicatable nucleic acid of Claim 1, wherein the amino acid in position 
301 is selected from the group consisting of L-aspartic acid, L-asparagine, L-threonine, 
L-serine, L-glutamic acid, L-glutamine, glycine, L-alanine, L-cysteine, L-valine, L- 
methionine, L-isoleucine, L-leucine, L-tyrosine, L-histidine, L-lysine, L-tryptophan, L- 
proline and L-arginine. 

4. The replicatable nucleic acid of Claim 1, which is SEQ ID NO: 3. 

5. The replicatable nucleic acid of Claim 1, which has the nucleotide sequence of 
SEQ ID NO: 1 in which the nucleotides at positions 901-903 are replaced with different 
nucleotides which encode a proteogenic amino acid other than L-serine. 

6. The replicatable nucleic acid of Claim 5, wherein the nucleotide at position 
902 is T. 

7. The replicatable nucleic acid of Claim 1, which is a DNA. 

8 . A vector which contains the replicatable nucleic acid of Claim 1 . 

9. The vector of Claim 7, which is a plasmid. 

1 0. The vector of Claim 8, which is replicable in corynebacteria. 
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1 1 . Corynebacteria transformed with the vector of Claim 8. 

12. Corynebacteria which contain the nucleotide sequence of Claim 1. 

13. The Corynebacteria of Claim 12, which overexpress the aspartokinase. 

14. A process for the preparation of L-lysine or L-lysine-containing animal feed 
additives, comprising: 

a) fermenting corynebacteria in which alleles of the endogenous lysC gene 
are overexpressed under conditions suitable for forming the lysC gene 
product aspartokinase; and 

b) isolating L-lysine or L-lysine-containing animal feed additive from the 
fermentation broth, wherein the corynebacteria produce L-lysine during 
the fermentation. 

15. The process of Claim 14, wherein in the amino acid sequence belonging to 
the endogenous nucleotide sequence coding for the enzyme aspartokinase, 
the L-serine at position 301 is replaced by another proteogenic amino acid. 

16. The process of Claim 15, wherein said another proteogenic amino acid is L- 
phenylalanine. 

1 7. A process for the preparation of L-lysine or L-lysine-containing animal feed 
25 additives, comprising: 

a) fermenting corynebacteria containing an endogenous nucleotide 

sequences coding for the enzyme aspartokinase, the L-serine in position 
301 of the corresponding amino acid sequences being replaced by 
another proteogenic amino acid, 
30 b ) enriching the L-lysine in the fermentation broth, and 
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d) isolating the L-lysine or L-lysine-containing animal feed additive from 
the fermentation broth, optionally with constituents of the fermentation 
broth and/or the biomass. 

1 8. A process for producing L-lysine, comprising fermenting the Corynebacteria 
of Claim 1 1 in a fermentation broth under conditions that the Corynebacteria 
produce L-lysine, and isolating the L-lysine. 

19. A process for producing L-lysine, comprising fermenting in the 
Corynebacteria of Claim 12 in a fermentation broth under conditions that the 
Corynebacteria produce L-lysine, and isolating the L-lysine. 
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ABSTRACT 

Alleles of the lysC gene from corynebacteria that code for desensitized 
aspartokinases, and to processes for the preparation of L-lysine using bacteria containing 
these alleles. 

5 
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Figure 1 : Map of plasmid pK18mobsacB_lysC_S3 0lF 
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